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(57) ABSTRACT

In a synchronous semiconductor device (250), an input/out-
put control circuit1s formed of a clock mnput1/0 (260), aclock
control signal mput I/O (270) and a signal change detection
circuit (280). The clock input I/O (260) includes a first input
builer (264) having a large threshold, a second 1nput buiier
(266) having a small threshold and an mnput selector (268).
The signal change detection circuit (280) controls the mput
selector (268) so that a first input from the first imnput buffer
(264)1s normally selected and a second input from the second
input butler (266) 1s temporarily selected only when the sig-
nal change detection circuit (280) detects that a logic level of
a clock control signal (279) 1s changed from a non-activated
level to an activated level.

11 Claims, 9 Drawing Sheets
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SEMICONDUCTOR INPUT/OUTPUT
CONTROL CIRCUIT

RELATED APPLICATIONS

This application 1s the U.S. National Phase under 35 U.S.C.
§371 of International Application No. PCT/IP2007/063727,
filed on Jul. 10, 2007, which 1n turn claims the benefit of
Japanese Application No. 2006-241035, filed on Sep. 06,
2006, the disclosures of which Applications are incorporated
by reference herein.

TECHNICAL FIELD

The present invention relates to an interface circuit
between semiconductor devices, and more particularly
relates to a semiconductor input/output control circuit for
controlling signal input and output when one of the semicon-
ductor devices 1s a synchronous semiconductor device for
performing a synchronous operation with an external clock
signal.

BACKGROUND ART

Conventionally, as a type of synchronous semiconductor
devices, SDRAM (Synchronous Dynamic Random Access
Memory) has been known. According to a known techmque,
an mput bulfer 1s so configured that a SDRAM receives a
clock enable signal (1.e., a clock control signal) with a clock
signal and 1inputs the clock signal only when the clock enable
signal 1s activated, thus achieving reduction of power con-
sumption (see Patent Reference 1).

There 1s also a known technique 1n which a gate voltage of
an output switching device is boosted up using a delay circuit
and a capacitor at start-up of an output circuit to temporarily
enhance an output current of the output switching device (see
Patent Reference 2).

Patent Reference 1: Japanese Laid-Open Publication No.
2000-36192

Patent Reference 2: Japanese Laid-Open Publication No.
2-238709

DISCLOSURE OF THE INVENTION

Problems that the Invention 1s to Solve

It a clock signal 1s steadily supplied while the clock enable
signal 1s kept activated, a stable operation of the synchronous
semiconductor device can be realized. In general, a clock
signal to be supplied 1s stable 1n a state where a wavetorm
distortion 1s generated by impedance due to a load capaci-
tance between semiconductor devices. However, when high
speed exchange of a clock signal 1s steadily performed, EMI
(Electro Magnetic Interference) might be a problem due to
the steady existence of frequency components of the clock
signal. There 1s also another problem 1n which power 1s
unnecessarily consumed 1n an 1I/0O portion of each semicon-
ductor device.

As a solution to this problem, output of a clock signal only
1n a necessary time period, 1.€., intermittent output of a clock
signal can be performed. However, 1n such a case, since
impedance related to connection between semiconductor
devices 1s relatively large, compared to the 1nside of respec-
tive semiconductor devices, problems such as a timing shift of
a clock signal and 1nsufficient signal drive arise because of an
unstable transient operation at a start of supply of the clock
signal. In the case where a current ability increasing mecha-
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2

nism such as the boost up circuit or the like 1s added 1n order
to solve the instability problems, ameliorating effects on
problems (EMI, spike and the like) due to high frequency
components of a signal waveform and problems 1n power
consumption are reduced.

Solution to the Problems

To solve the above-described problems, according to the
present 1nvention, i at least one of two semiconductor
devices for exchanging a clock control signal with a clock
signal, means for correcting a transient signal waveform of
the clock signal immediately after a start of supply of the
clock signal of which timing 1s indicated by the clock control
signal 1s provided.

EFFECTS OF THE INVENTION

According to the present invention, signal wavetform cor-
rection can be performed only to an unstable clock signal in a
transient state without influencing a stable clock signal 1n a
steady state.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram illustrating a system using a
semiconductor input/output control circuit according to a first
embodiment of the present invention.

FIG. 2 1s a circuit diagram 1llustrating an example of the
signal change detection circuit 1n a semiconductor device
provided 1n the clock signal output side i FIG. 1.

FIG. 3 1s a circuit diagram illustrating another example of
the signal change detection circuit in a semiconductor device
provided 1n the clock signal output side i FIG. 1.

FIG. 4 1s a circuit diagram 1llustrating an example of the
signal change detection circuit 1in a synchronous semiconduc-
tor device 1n FIG. 1.

FIG. 35 15 a circuit diagram illustrating another example of
the signal change detection circuit 1n a synchronous semicon-
ductor device of FIG. 1.

FIGS. 6(a) through 6(i) show examples of signal wave-
forms 1n the system of FIG. 1.

FIG. 7 1s a block diagram illustrating a modified example
of the semiconductor device provided 1n the clock signal
output side 1 FIG. 1.

FIG. 8 1s a block diagram illustrating a system using a
semiconductor mput/output control circuit according to a
second embodiment of the present invention.

FIGS. 9(a) through 9(d) show examples of signal wave-
forms 1n the system of FIG. 8.

FIG. 10 1s a block diagram 1llustrating a system using a
semiconductor mmput/output control circuit according to a
third embodiment of the present invention.

FIGS. 11(a) through 11(e) show examples of signal wave-
forms 1n the system of FIG. 10.

EXPLANATION OF REFERENCE NUMERALS

100, 200, 298 Semiconductor device
110, 210 Clock output I/O

112 First output buifer

114 Second output buifer

116 Output selector

120, 220 Clock control signal output I/O
122, 222 Control signal output butler
130, 230 Clock generation circuit

132, 232 Clock mask circuit
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134, 234 Control signal generation circuit
136, 236 Signal change detection circuit

140 Signal adding circuit

143 Output butter

150, 240, 250 Synchronous semiconductor device
160, 260 Clock mput I/O

164 Clock mput builer

168 Signal adding circuit

170, 270 Clock control signal input I/O

174, 2774 Control signal input buffer
180, 280 Signal change detection circuit

212 Output butfer

214 Output adding buifer

238 Output adding clock mask circuit
264 First input buffer

266 Second mnput butfer

268 Input selector

300, 302 Flip-flop

304 Logic operational circuit
306 Builer

400, 404 Resistance element
401, 403 Capacitance element

BEST MODE FOR CARRYING OUT TH.
INVENTION

(L]

Hereatiter, embodiments of the present invention will be
described with reference to the accompanying drawings.

First Embodiment

FIG. 1 1s a block diagram 1illustrating a system using a
semiconductor input/output control circuit according to a first
embodiment of the present invention. As shown 1n FIG. 1, a
semiconductor device 100 of this embodiment supplies an
external clock control signal 146 with an external clock signal
145 to a synchronous semiconductor device 150.

The semiconductor device 100 1ncludes: a clock genera-
tion circuit 130 for generating a basic clock signal 131; a
control signal generation circuit 134 for generating a clock
control signal 135; a clock masking circuit 132 for masking
the basic clock signal 131 using the clock control signal 135;
a signal change detection circuit 136 for detecting change of
the clock control signal 135 from a non-activated (for
example, “L”’) level to an activated (for example, “H”) level,;
a clock output I/O 110 for recerving a masked clock signal
133 and outputting the external clock signal 145; and a clock
control signal output I/O 120 for receiving the clock control
signal 1335 and outputting the external clock control signal

146.

The clock output I/O 110 includes: a first output butier 112
for supplying a first output 113 driven by a first reference
voltage Vdd1, based on the masked clock signal 133; a second
output buifer 114 for supplying a second output 115 driven by
a second reference voltage Vdd2 (>Vddl), based on the
masked clock signal 133; an output selector 116 for selecting
one of the first output 113 of the first output buffer 112 and the
second output 115 of the second output buifer 114, based on
an output buller selection signal 137 from the signal change
detection circuit 136; and an I/O pad 118 for outputting, as the
external clock Slgnal 145, a selected output signal 117 of the
output selector 116. The signal change detection circuit 136
supplies the output buffer selection signal 137 so that the
output selector 116 normally selects the first output 113 and
temporarily selects the second output 115 only when the
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4

signal change detection circuit 136 detects that the logic level
of the clock control signal 135 1s changed form the “L” level
to the “H” level.

The clock control signal output I/O 120 includes a control
signal output buffer 122 and an I/O pad 124, which are pro-
vided for outputting the external clock control signal 146,
based on the clock control signal 135.

The synchronous semiconductor device 150 includes: a
clock imnput I/0 160 for recerving the external clock signal 145
from the semiconductor device 100 and supplying an internal
clock signal 190; a clock control signal mnput I/O 170 for
receiving the external clock control signal 146 from the semi-
conductor device 100 and supplying a clock control signal
179; and a signal change detection circuit 180 for outputting,
a pulsed adding signal 169 when the signal change detection
circuit 180 detects that a logic level of the clock control signal
179 1s changed from the “L” level to the “H” level.

The clock 1nput I/O 160 includes: an I/O pad 162 for
receiving the external clock signal 145; a signal adding circuit
168 for adding the pulsed adding signal 169 to the external
clock signal 145; and a clock mput butfer 164 for driving the
internal clock signal 190, based on a corrected clock mput
165 from the signal adding circuit 168.

The clock control signal input I/O 170 includes an I/O pad
172 for recerving the external clock control signal 146 and a
control signal input buffer 174 for driving the clock control
signal 179, based on the external clock control signal 146.

FIG. 2 1s a circuit diagram 1llustrating an example of the
signal change detection circuit 136 1n the semiconductor
device 100 provided 1n the clock signal output side in FIG. 1.
The signal change detection circuit 136 of FIG. 2 1s a syn-
chronous circuit including a single fliptlop 302, alogic opera-
tional circuit 304 and a builer 306. The fliptlop 302 holds the
clock control signal 133 being delayed by 1 clock cycle, and
only when the clock control signal 135 1s “H” and a holding
value 303 of the fliptlop 302 1s “L”, an operation result 305 by
the logic operational circuit 304 1s “H”. According to the
operation result 303, an output butler selection signal 137 1s
driven by the bufler 306. That 1s, the output builer selection
signal 137 1s a signal holding the “H” level for 1 clock cycle
determined by a clock signal supplied to the fliptlop 302 from
a time when the clock control signal 1335 1s changed from the
“L” level to the “H” level.

FIG. 3 1s a circuit diagram 1illustrating another example of
the signal change detection circuit 136. The signal change
detection circuit 136 of F1G. 3 1s a synchronous circuit includ-
ing two fliptlops 300 and 302, the logic operational circuit
304 and the butier 306. For the clock control signal 135, states
according to different clock cycles are held by the fliptlop 300
in a previous stage and the thiptlop 302 1n a subsequent stage.
Only when a holding value 301 of the tlipflop 300 1n the
previous stage 1s “H”” and the holding value 303 of the fliptlop
302 1n the subsequent stage 1s “L”, the operation result 3035 1s
“H”. According to the operation result 305, the output butfer
selection signal 137 1s driven by the builer 306. That 1s, with
the configuration of FIG. 3, the output butler selection signal
137 with delayed timing, compared to the configuration of
FI1G. 2, can be obtained.

FIG. 4 1s a circuit diagram 1llustrating an example of the
signal change detection circuit 180 1n the synchronous semi-
conductor device 150 of FIG. 1. The signal change detection
circuit 180 of FIG. 4 1s a non-synchronous non-linear circuit
including a single capacitance element 403 and a single resis-
tance element 404. With the configuration of F1G. 4, when the
clock control signal 179 1s changed from the “L” level to the
“H” level, the pulsed adding signal 169 1s obtained due to
differentiation by the elements 403 and 404.
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FIG. § 1s a circuit diagram 1illustrating another example of
the signal change detection circuit 180. The signal change
detection circuit 180 of FIG. 5 1s a non-synchronous and
non-linear circuit using two capacitance elements 401 and
403 and two resistance elements 400 and 404. An integration
circuit 400 and 401 1s provided 1n a previous stage of the
differential circuit 403 and 404 of FIG. 4. With the configu-
ration of FIG. 5, a wavetorm at an intermediate node 402 1s
moderate, compared to a rising wavetorm of the clock control
signal 179 and, as a result, the adding signal 169 having a
more moderate pulse shape than that in FIG. 4 can be
obtained.

FIGS. 6(a) through 6(i) show examples of signal wave-
forms 1n the system of FIG. 1. In this case, the signal change
detection circuit 136 of FIG. 2 and the signal change detection
circuit 180 of FIG. 5 are adopted for the semiconductor device
100 and the synchronous semiconductor device 150, respec-
tively.

When the clock control signal 135 of FIG. 6(a) 1s gener-
ated, the first output 113 of the first output buifer 112 has a
wavelorm ol FIG. 6(b) and the second output 115 of the
second output buifer 114 has a wavetform of FIG. 6(c). Then,
the output butfer selection signal 137 has a wavetorm of FIG.
6(d) and the selected output signal 117 from the output selec-
tor 116 has a wavetorm of FIG. 6(e). Thus, a wavetorm of the
external clock signal 145 1s improved to be a wavetorm of
FIG. 6(f) immediately after supply of the external clock signal
145 1s restarted, even 1f a wavetorm distortion 1s generated
due to an external load.

In the synchronous semiconductor device 150, the pulsed
adding s1ignal 169 of F1G. 6(g) 1s generated and, as aresult, the
corrected clock mput 163 has a corrected wavetorm of FIG.
6(/2). Thus, the internal clock signal 190 can be made to be 1n
an 1deal state as shown in FIG. 6(7).

Note that the configuration of the semiconductor device
100 of FIG. 1 also exhibits the wavelorm improving effect in
the case of cooperative processing with a semiconductor
device having a different configuration from the configura-
tion of FIG. 1. In the same manner, the configuration of the
synchronous semiconductor device 150 of FIG. 1 exhibits the
wavelorm improving effect even 1n the case of cooperative
operation with a semiconductor device having a different
configuration from the configuration of FIG. 1.

Moreover, the adding operation achieved using the signal
adding circuit 168 1n the synchronous semiconductor device
150 i FIG. 1 can be achieved in the semiconductor device
100 provided 1n the clock signal output side, which 1s shown
in FIG. 7.

FI1G. 7 1s a block diagram illustrating a modified example
of the semiconductor device 100 of FIG. 1. For example, the
signal change detection circuit 136 of FIG. 7 has the same
internal configuration as the configuration of FIG. 4 or FI1G. 5
so that when detecting that the logic level of the clock control
signal 135 1s changed from the “L” level to the “H” level, the
signal change detection circuit 136 outputs a pulsed adding
signal 141. The clock output I/O 110 includes: a signal adding
circuit 140 for adding the pulsed adding signal 141 to the
masked clock signal 133; a clock output butfer 143 for driving
an output clock signal 144, based on a corrected clock signal
142 which 1s an output of the signal adding circuit 140; and an
I/0 pad 118 for outputting the output clock signal 144 as an
external clock signal 145.

Second Embodiment

FIG. 8 1s a block diagram illustrating a system using a
semiconductor mput/output control circuit according to a
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6

second embodiment of the present invention. As shown 1n
FIG. 8, a semiconductor device 200 of this embodiment sup-
plies an external clock control signal 246 with an external
clock signal 245 to a synchronous semiconductor device 240.

The semiconductor device 200 includes: a clock genera-
tion circuit 230 for generating a basic clock signal 231; a
control signal generation circuit 234 for generating a clock
control signal 235; a clock mask circuit 232 for masking the
basic clock signal 231 using the clock control signal 235; a
signal change detection circuit 236 which has, for example,
the same internal configuration as the configuration of FI1G. 2
or FIG. 3 and supplies an output adding control signal 237
holding the “H” level for a certain period when the signal
change detection circuit 236 detects that the clock control
signal 235 1s changed from a non-activated (for example, “L)
level to an activated ({or example, “H”) level; an output add-
ing clock mask circuit 238 for further masking a clock signal
233 using the output adding control signal 237; a clock output
I/O 210 for recerving the clock signal 233 from the clock
mask circuit 232, an adding clock signal 239 from the output
adding clock mask circuit 238 and outputting the external
clock signal 245; and a clock control signal output I/O 220 for
receiving the clock control signal 235 and outputting the
external clock control signal 246.

The clock output I/O 210 includes: a clock output butfer
212 for driving an output clock signal 217, based on the clock
signal 233 from the clock mask circuit 232; at least one output
adding bufier 214 for driving the output clock signal 217,
based on the adding clock signal 239 only when the adding
clock signal 239 from the output adding clock mask circuit
238 exhibits the “L”" level; and an I/O pad 218 for outputting
the output clock signal 217 as the external clock signal 245,
The output adding builer 214 1s temporarily operated so as to
enhance a driving ability of the output clock signal 217 when
the signal change detection circuit 236 detects that the logic
level of the clock control signal 235 i1s changed from the “L”
level to the “H” level. That 1s, an output of the output adding
builer 214 having a current ability 1d2 1s temporarily added to
an output of the clock output buffer 212 having a current
ability Id1.

The clock control signal output I/O 220 includes a control
signal output buffer 222 and an I/O pad 224, which are pro-
vided for outputting the external clock control signal 246,
based on the clock control signal 235.

FIGS. 9(a) through 9(d) show examples of signal wave-
forms 1n the system of FIG. 8. The clock signal 233 to be
received by the clock output bufler 212 having the current
ability Id1 1s intermittently output as shown in FIG. 9(a) and,
when the output adding control signal 237 of FIG. 9(b) 1s
generated, a signal of the output adding butier 214 having the
current ability Id2 i1s added to a signal of the clock output
buiter 212 having the current ability of Id1 only 1n a period in
which the output adding control signal 237 1s the “H” level, so
that the output clock signal 217 1s generated by a builer
having a current ability of FIG. 9(c). Thus, the external clock
signal 245 1s corrected and has a signal waveform of FIG.

9(d).

Third Embodiment

FIG. 10 1s a block diagram 1llustrating a system using a
semiconductor mput/output control circuit according to a
third embodiment of the present invention. As shown in FIG.
10, a synchronous semiconductor device 250 according to
this embodimentrecerves an external clock control signal 296
with an external clock signal 295 from a semiconductor

device 298.
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The synchronous semiconductor device 250 includes: a
clock input I/O 260 for receiving the external clock signal 295
from the semiconductor device 298 and supplying an internal
clock signal 290; a clock control signal input I/O 270 for
receiving the external clock control signal 296 from the semi-
conductor device 298 and supplying a clock control signal
279; and a signal change detection circuit 280 which has, for
example, the same internal configuration as the configuration
of FIG. 2 or FIG. 3 and supplies an input selection signal 269
holding the “H” level for a certain period when the signal
change detection circuit 280 detects that a logic level of the
clock control signal 279 1s changed from a non-activated ({or
example, “L) level to an activated (for example, “H”) level.

The clock mput I/O 260 includes: an I/O pad 262 for
receiving the external clock signal 295 and supplying the
external clock signal 295 as an mput clock signal 263; a first
input butler 264 for supplying a first input 265 driven with a
first threshold Vtl, based on the mput clock signal 263; a
second 1nput bullfer 266 for supplying a second input 267
driven with a second threshold V{2 (<V1t1), based on the input
clock signal 263; and an input selector 268 for selecting one
of the first input 265 of the first input buffer 264 and the
second mput 267 of the second input butler 266 as the internal
clock signal 290, based on the input selection signal 269 from
the signal change detection circuit 280. The signal change
detection circuit 280 supplies the input selection signal 269 so
that the input selector 268 normally selects the first input 265
and temporarily selects the second input 267 only when the
signal change detection circuit 280 detects that the logic level
of the clock control signal 279 1s changed from the “L” level
to the “H” level.

The clock control signal input I/O 270 includes: an I/O pad
2772 for recerving the external clock control signal 296; and a
control signal mput buifer 274 for driving the clock control
signal 279, based on the external clock control signal 296.

FIGS. 11(a) through 11(e) show examples of signal wave-
forms 1n the system of FIG. 10. In the external clock signal
295 to be mtermittently received, an unstable waveform dis-
tortion of FIG. 11(a) 1s generated due to an external load.
Accordingly, as shown 1n FIG. 11(5) and F1G. 11(c¢), distorted
timing of edge and duty ratio with respect to the original clock
signal appear on the first input 265 and the second mnput 267.
However, the mput selection signal 269 1s turned “H” at the
timing shown 1n FI1G. 11(d) and thus the first input 265 and the
second 1nput 267 are properly switched. As a result, the inter-
nal clock signal 290 has a corrected wavetorm of FIG. 11(e).

INDUSTRIAL APPLICABILITY

As has been described, a semiconductor 1input/output con-
trol circuit according to the present invention includes a
wavelorm correction means for correcting an intermittent
clock signal to be exchanged between semiconductor devices
and 1s useful as a power consumption reduction technique for
a high-speed synchronous memory or the like.

The invention claimed 1s:

1. A semiconductor input/output control circuit which 1s an
input/output control circuit provided in a semiconductor
device and having a function of supplying, to a synchronous
semiconductor device for performing a synchronous opera-
tion with an external clock signal, an external clock control
signal indicating whether or not the external clock signal 1s
being supplied, the semiconductor mput/output control cir-
cuit comprising:
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a clock generation circuit for generating a basic clock
signal;

a control signal generation circuit for generating a clock
control signal having a first logic level indicating that
supply of the external clock signal 1s stopped and a
second logic level indicating that the external clock sig-
nal 1s being supplied;

control signal output means for outputting the external
clock control signal, based on the clock control signal;

a clock mask circuit for masking the basic clock signal
using the clock control signal;

a signal change detection circuit for detecting that a logic
level of the clock control signal 1s changed from the first
logic level to the second logic level; and

clock output means for outputting the external clock signal,

based on the masked clock signal which 1s an output
from the clock mask circuit, and temporarily correcting,
when the signal change detection circuit detects that the
logic level of the clock control signal 1s changed from
the first logic level to the second logic level, a wavetorm
of the masked clock signal to output the external clock
signal.

2. The semiconductor input/output control circuit of claim

1, wherein the clock output means includes:

a first output butler for supplying a first output driven with
a first reference voltage, based on the masked clock
signal;

a second output butfer for supplying a second output driven
with a second reference voltage which 1s higher than the
first reference voltage, based on the masked clock sig-
nal; and

an output selector for normally selecting the first output as
the external clock signal and temporarily selecting,
when the signal change detection circuit detects that the
logic level of the clock control signal 1s changed from
the first logic level to the second logic level, the second
output as the external clock signal.

3. The semiconductor input/output control circuit of claim

1, wherein the signal change detection circuit has a function
of outputting a pulsed adding signal when the signal change
detection circuit detects that the logic level of the clock con-
trol signal 1s changed from the first logic level to the second
logic level, and

the clock output means includes:

a signal adding circuit for adding the pulsed adding signal
to the masked clock signal; and

a clock output butfer for driving the external clock signal,
based on an output of the signal adding circuait.

4. The semiconductor input/output control circuit of claim

1, turther comprising;:

a clock output buifer for driving the external clock signal,
based on the masked clock signal; and

at least one output adding builer for temporarily perform-
ing an operation so as to enhance a driving ability of the
external clock signal when the signal change detection

circuit detects that the logic level of the clock control
signal 1s changed from the first logic level to the second

logic level.

5. The semiconductor input/output control circuit of claim
1, wherein the signal change detection circuit 1s a synchro-
nous circuit including at least one tlipflop and a logic opera-
tional circuit.

6. The semiconductor input/output control circuit of claim
1, wherein the signal change detection circuit 1s a non-syn-
chronous and non-linear circuit using at least one capacitance
clement.
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7. A semiconductor input/output control circuit which 1s an
input/output control circuit provided 1n a synchronous semi-
conductor device and has a function of receiving with an
external clock signal from another semiconductor device an
external clock control signal indicating whether or not the
external clock signal 1s being supplied and performing a
synchronous operation with the external clock signal, the
semiconductor mput/output control circuit comprising:

a control signal input butfer for recerving the external clock
control signal and supplying a clock control signal
according to the external clock control signal;

a signal change detection circuit for detecting that a logic
level of the clock control signal 1s changed from a first
logic level indicating that supply of the external clock
signal 1s stopped to a second logic level indicating that
the external clock signal 1s being supplied; and

a clock mnput means for recerving the external clock signal
and supplying an internal clock signal according to the
external clock signal, and temporanly correcting, when
the signal change detection circuit detects that the logic
level of the clock control signal 1s changed from the first
logic level to the second logic level, a wavetorm of the
external clock signal to supply the internal clock signal.

8. The semiconductor input/output control circuit of claim
7, wherein the signal change detection circuit has a function
ol outputting a pulsed adding signal when the signal change
detection circuit detects that the logic level of the clock con-
trol signal 1s changed from the first logic level to the second
logic level, and
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the clock mput means includes:

a signal adding circuit for adding the pulsed adding signal
to the external clock signal; and

a clock mput butfer for driving the iternal clock signal,
based on an output of the signal adding circuait.

9. The semiconductor input/output control circuit of claim
7, wherein the clock mput means includes:

a first input butler for supplying a first input driven with a
first threshold, based on the external clock signal;

a second input buller for supplying a second mnput driven
with a second threshold which 1s lower than the first

threshold, based on the external clock signal; and

an input selector for normally selecting the first input as the
internal clock signal and temporarily selecting, when the
signal change detection circuit detects that the logic
level of the clock control signal 1s changed from the first
logic level to the second logic level, the second mput as
the internal clock signal.

10. The semiconductor input/output control circuit of
claam 7, wherein the signal change detection circuit i1s a
synchronous circuit including at least one thpflop and a logic
operational circuit.

11. The semiconductor input/output control circuit of
claam 7, wherein the signal change detection circuit 1s a
non-synchronous and non-linear circuit using at least one
capacitance element.
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